INTRODUCTION
MreB, a cytoskeletal protein in almost all nonspherical bacteria, has been 3 implicated in morphogenesis, cell polarity, chromosome segregation and 4 sporulation (24, 30) . Analogous to eukaryotic actin, MreB filaments may 5 serve as a structural brace and directly control cell shape (12). Alternatively, 6 MreB may direct the localization of cell-wall-synthesizing machinery and 7 modify the cell wall, in a manner similar to that postulated for actin in yeast Bacteria cope with stress by altering their spatial organization, including 13 their morphology, subcellular architecture and localization of macromolecules. 14 The morphological transitions of bacteria are important to fitness and survival. 15 The mechanisms that are used by rod-shaped bacteria to defend themselves 16 against stresses, when activated, typically cause the generation of small 17 spherical cells (28). Cells generally change from bacilli to coccoid form in 18 response to starvation. They reshape back into the bacilli form with apparent 19 polarity when they regain nutrients. Since MreB is associated with the 20 morphogenesis of bacteria, it may have an important role in the morphogical 21 change of bacterial cells in response to intrinsic or extrinsic stresses. However, 22 the response of cytoskeletons in bacteria to stress has not been thoroughly 23 examined (19, 24, 26) . 24 Aging and changes in spatial organization have been observed in several 25 Vibrio spp. under stress (16, 37) . V. parahaemolyticus is a food-borne parahaemolyticus which underwent dramatic remodeling during stresses. 10 
11

MATERIALS AND METHODS
13
Bacterial strains and growth conditions. V. parahaemolyticus strain 14 1137 (Kanagawa phenomenon-positive, serotype O3:K6) was isolated in 15 Taiwan from a clinical specimen (38). The strain 1137 that contained a 16 low-copy number plasmid pSC10 (P lac -yfp::mreB, lacI q , MB1 ori, mobRP4,
17
Ap r , Cm r ) was designated as strain SC9 (6). YFP-MreB was in the form of a straight and thick filament that crossed the 7 whole cell (Fig. 1D i) . In around 6% of the cells, YFP-MreB also was in 8 peripheral localization with multiple short cytoplasmic filaments (Fig. 1D iv) . 9 The viability of these cells was demonstrated by propidium iodide staining 10 and only viable cells exhibited the YFP signal. This observation reveals that 11 viable cells lost the helical geometry of MreB cytoskeleton when they entered 12 the stationary phase. Finally, the size of these cells further reduced and the empty space 10 disappeared (Fig. 4A ). The cytoplasmic membrane remained intact during this 11 process, as monitored by propidium iodide staining (data not shown).
12
The localization of YFP-MreB in strain SC9 cells during this VBNC state membrane and diffused in the cytoplasm (Fig. 4C ). In the small spheroids, 25 YFP-MreB formed aggregates and also diffused in the cytoplasm (Fig. 4C iv) . To study the effect of starvation, V. parahaemolyticus cells were starved 22 for 24 h, and then transferred to TSB-3% NaCl for 30 min, 1 h, 1.5 h and 2 h.
23
mreB was down-regulated during starvation (Fig. 5B) , and continuously 24 upregulated during the first hour when the cells were shifted to rich medium, 25 and gradually approaching a constant level thereafter (Fig. 5B) . In B. subtilis, parahaemolyticus in the exponential phase entered the stationary phase ( Fig.   22 1) or underwent carbon starvation (Fig. 2) , cold shock (Fig. 3) or VBNC state 23 (Fig. 4) , the MreB helices generally were loosened and fragmented into short V. parahaemolyticus (Fig. 3) . The YFP-MreB foci in V. parahaemolyticus 12 were smaller than those found in stationary-phase B. subtilis cells, and, unlike 13 them, localized peripherally; they probably also exhibited a strong tendency 14 to attach to the cytoplasmic membrane (Fig. 3) . 15 An intriguing observation in our study is that MreB has a great propensity (Fig. 4) . Following this initial period, the cells became spheroid 5 and the mreB level was downregulated, remaining low throughout the VBNC 6 state (Fig. 5D ). The amounts of mreB transcripts in this V. parahaemolyticus 
